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A 1 

Specification 

1 . Title of the invention 

Method for Filling Foaming Body 

2 . Claims 

1. A method for filling a foaming body, characterized by 
the fact that foaming synthetic resin particles are supplied and 
foamed into a space in a structure. 

2. The method for filling a foaming body of Claim 1, 
characterized by the fact that the foaming synthetic resin 
particles are expanded in a normal -temperature atmosphere. 

3. A method for filling a foaming body, characterized by 
the fact that a foaming synthetic resin particle- shaped 
contracting body which is contracted after being formed and has 
a re-expansion characteristic in a normal -temperature atmosphere 
is supplied and foamed into a space in a structure. 

4. The method for filling a foaming body of Claim 3, 
characterized by the fact that a foaming synthetic resin 
particle-shaped contracting body is manufactured and stored in 

1 Numbers in the margin indicate pagination in the foreign 
text . 
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an airtight state; a netted bag which has a shape corresponding 
to the shape of the internal space of the structure, into which 
the foaming body is to be filled, and has a mesh smaller than 
the particle diameter of the above-mentioned particle-shaped 
contracting body are arranged in advance in the above-mentioned 
space; the above-mentioned particle-shaped contracting body is 
supplied to the above-mentioned netted bag and held in a normal - 
temperature gas, so that the above-mentioned particle-shaped 
contracted body is re-expanded. 

3 . Detailed explanation of the invention 

(Industrial application field) 

The present invention pertains to a method for foaming and 
filling a solid resin material, which can be bead-foamed, into 
an internal space of a structure. 

(Prior art) 

In general, a foaming body is filled into a space of a 
structure such as body of an automobile to lower noises or to 
absorb vibrations inside pillar, roof, locker, and wheel house. 
As a method for filing such a foaming body, a method that fills 
a foaming body such as slab urethane foam molded in advance by a 
separate process into an internal space of a structure and a 
method that injects and foams a liquid foaming material into the 
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internal space of a structure are mentioned. In the former 
method, it is difficult to match the shape of the foaming body 
molded by a separate process and the internal shape of the 
structure, and a gap is generated between the foaming body and/2 
the structure, so that the soundproof and vibration-proof effect 
is lowered. In the latter method, in case the liquid foaming 
material is injected and foamed in the field, since the liquid 
foaming material is leaked from the gap of a pillar part of the 
structure such as automobile body to which a spot welding is not 
applied, a hole for wiring, or an electrodeposited paint 
extracting hole, it is necessary to seal the other gaps in 
advance, leaving the part to which the air escapes during 
foaming, so that the work efficiency is lowered. 

In order to solve this problem, a method for filling a 
foaming body (see Japanese Kokai Patent Application No. Sho 
59 [1974] -214628) as shown in Figure 2 is proposed. In this 
method, a bag 6 made of rubber, etc., with an elasticity is 
inserted into an internal space 5 of a center pillar of a 
structure member 1 such as an automobile in which two sheets of 
plate materials 2 and 3 bent by a press molding are attached to 
each other by a spot welding 4. Next, an injection nozzle 7a of 
an injection machine 7 for injecting a foaming raw liquid from a 
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hole 3a bored in the above-mentioned plate material 3 is 
inserted, and a prescribed amount of foaming raw liquid is 
injected from an injection port 6a of the above-mentioned bag 6. 

With the above-mentioned operation, since the foaming raw 
liquid injected into the bag 6 is immediately foamed, filled 
into the internal space 5 of the structure member 1 such as 
pillar, and solidified in a space shape, the liquid can also be 
simply filled without requiring a labor to seal the structure 
member . 

Also, as the foaming body, a polyurethane foam t can be 
mentioned as a representative example. As a method for molding 
the polyurethane foam, a polyisocyanate liquid is sealed into a 
bomb 8 of Figure 2, and a mixed liquid of polyol, foaming agent, 
catalyst, surfactant, etc., is sealed into the bomb 9. Two 
liquid of the bombs 8 and 9 are guided to the above-mentioned 
injection nozzle 7a by hoses 10 and 10 and mixed and injected by 
the injection nozzle 7a. 

(Problems to be solved by the invention) 

However, according to the above-mentioned conventional 
method for filling a foaming body, there are the following 
problems . 

First, the leak of a foaming raw liquid from the gap or 
hole of the plate materials 2 and 3 of the structure member 1 

5 



can be prevented, however when the injection nozzle 7a of the 
injection machine 7 is inserted from the hole 3a of the plate 
material 3 and the foaming raw liquid is injected into the bag 6 
in the internal space 5, since the liquid is used, the car 
inside, pillar surface, etc., are contaminated by the drops of 
the raw liquid from the injection nozzle 7a. 

Also, since the polyisocyanate liquid and the mixed liquid 
must be mixed right before foaming to inject and foam the 
foaming raw liquid such as polyurethane into the bag 6, and for 
this reason, large-scale apparatuses such as bombs 8 and 9 and 
hoses 10 are required. A wide work site must be secured to 
install them. 

Furthermore, for the control and handling of the foaming 
raw liquid, since the liquid is stored at high pressure and the 
reaction is oversensitive in an atmosphere, mechanical and 
chemical knowledge are considerably required, and workers are 
limited. 

The purpose of the present invention is to maintain the 
beautiful appearance of a structure by using a particle-shaped 
foaming raw agent, which does not contaminate the surroundings 
and vicinity by leaking to the outside of a structure, unlike a 
liquid foaming material, to simplify the work contents of a 
filling work, and to improve the workability. 
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(Means to solve the problems) 

In order to achieve the above-mentioned purpose, as a first 
feature of the method for filling a foaming body of the present 
invention, without using a liquid foaming materials such as 
polyurethane foam, a resin which can be bead- foamed, for 
example, polystyrene, polyethylene, polypropylene, etc., is 
filled into a structure and foamed by applying a prescribed 
pressure and heating a vapor. 

Furthermore, more preferably, a foaming synthetic resin 
particle-shaped contracting body with an expansion 
characteristic in a normal -temperature atmosphere is filled into 
a structure and held and foamed in a normal -temperature 
atmosphere . 

As a second feature of the method for filling a foaming 
body of the present invention, a foaming synthetic resin 
particle-shaped contracting body which is contracted after being 
foamed and has a re-expansion characteristic in a normal - 
temperature atmosphere is supplied and foamed in an internal 
space of a structure. Furthermore, more preferably, a foaming 
synthetic resin particle-shaped contracting body is 
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manufactured and stored in an airtight state, and a netted bag 
which has a shape corresponding to the shape of the internal 
space of the structure, into which the foaming body is to be 
filled, and has a mesh smaller than the particle diameter of the 
above-mentioned particle-shaped contracting body are arranged in 
advance in the above-mentioned space. Then, the above-mentioned 
particle-shaped contracting body is supplied to the above- 
mentioned netted bag and held in a normal -temperature gas, so 
that the above-mentioned particle-shaped contracted body is re- 
expanded . 

Here, the foaming synthetic resin particles and the foaming 
synthetic resin particle-shaped contracting body do not indicate 
only the particles, and any shape such as spherical chip may be 
adopted as long as it can has a size that can be easily supplied 
into the space of a structure. 
(Operation) 

In the above-mentioned first invention, since the foaming 
synthetic resin particles are supplied to a structure, it is not 
necessary to devise a leak prevention means of a bag with 
contractibility such as rubber, unlike a liquid foaming 
material, and the foaming material can be supplied to the 
structure . 
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In the above-mentioned second invention, as the foaming 
synthetic resin contracting body with a re-expansion 
characteristic, foaming synthetic resin particles (for example, 
Japanese Patent Application No. Sho 59 [1984] -215164) in which 
0.15 gr mole volatile organic foaming agent is included in 100 
gr acrylonitrile-styrene copolymer resin (AS resin) is used. 
The reason why the foaming synthetic resin particle-shaped 
contracting body is held in an airtight state such as a bag made 
of polyvinyl idene chloride (PVDC) is that the foaming synthetic 
resin particle- shaped contracting body is heated by contacting 
with vapor, foamed at a foaming magnitude of about 200 times, 
contracted up to about 50 times at a time of extraction into the 
air, immediately starts to be re-expanded by holding it as it is 
in the air, and re-foamed at about 200 times. 

The reason why the above-mentioned foaming particles have a 
particle shape is that the particles are foamed at a uniform 
density in the internal space of a structure such as pillar of 
an automobile by the formation of the particle shape. 

Also, the reason why the particle-shaped foaming 
contracting body is supplied to the netted bag disposed in 
advance in the internal space of the structure is that even if 
the particle-shaped foaming contracting body is overflowed and 
foamed to the outside of the structure, it is not attached to 
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the surface, etc., unlike conventional liquid polyurethane raw 
agents, however a labor to clean the surroundings after the 
completion of the work is omitted. Also, the reason for the net 
shape is that since the above-mentioned foaming raw agent is not 
foamed in an airtight state, it is necessary to contact it to 
the atmosphere. Therefore, from a viewpoint of the above two 
points, for example, for the above-mentioned foaming AS resin 
particles, the size of the mesh of the netted bag is set to be 
smaller than the particle diameter of the particle-shaped 
contracting body that is contracted up to about 50 times and 
airtightly stored. 

With the above operation, according to the method for 
filling a foaming body of the present invention, the foaming 
contracting body is not likely to be leaked from the internal 
space of the structure to be filled with the foaming body, and 
even if the foaming body is overflowed to the surrounding, since 
it is not attached to the surface, its beautiful appearance is 
maintained. Also, since the foaming body is re-expanded in a 
normal -temperature atmosphere, the filling work is simply 
carried out, so that the workability can also be improved. 
(Application example) 

A detailed application example of the above-mentioned 
method for filling a foaming body is explained in below. 
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Figure 1 is a partial oblique view for explaining an 
application example of the present invention, and in this 
application example, the case where a foaming body is filled 
into a center pillar of an automobile is mentioned as an 
example . 

In the figure, in a center pillar 11 of an automobile, two 
sheets of plate materials 12 and 13 bent by press molding, etc., 
are attached to each other and integrated by a fixing means 14 
such as spot welding. In the center pillar 14, an internal 
space 15 is formed. 

The process for filling a foaming body into the center 
pillar 14 with the above-mentioned structure is explained. 

First, in the manufacture of a particle-shaped foaming 
contracting body, according to the manufacturing method 
described in application examples of Japanese Patent Application 
No. Sho 59 [1984] -215164 , a foaming contracting body made of a 
styrene-acrylonitrile resin was obtained. Since the foaming 
contracting body is re-expanded in a normal -temperature 
atmosphere, it is sealed and stored at each appropriate amount 
in an air-tight bag to avoid the re-expansion. 

Next, a netted bag 16 with an approximate shape of the 
internal space 15 is inserted into the above-mentioned internal 
space 15 from a hole 13a of the above-mentioned plate material 



13. At that time, an injection port (not shown in the figure) /4 
of the netted bag 16 is protruded to the outside from the above- 
mentioned hole 13a. 

As mentioned above, an injection nozzle 17a of a filling 
machine 17 is inserted into the above-mentioned hole 13a, and 
said injection nozzle 17a is inserted into the injection port of 
the netted bag 16 in the internal space 15, so that the 
particle-shaped contracting body is injected. 

After finishing the injection, the above-mentioned 
injection nozzle 17a is pulled out, and the injection port of 
the netted bag 16 is blocked by a locker such as clip or string 
and held in a normal -temperature air. 

The particle-shaped foaming contracting body injected and 
held as mentioned above exhibits a foaming magnitude of 95 times 
for about 30 min, and the filling of the foaming body is 
completed in this manner. Therefore, since the quantity of the 
particle- shaped foaming contracting body being injected during 
the above-mentioned process is automatically determined by the 
relation with the volume of the above-mentioned internal space 
15, the foaming body is injected as much as the quantity 
determined. 

In the above-mentioned application example, as unique 
effects, the performances of the foaming particle-shaped 



contracting body made of a styrene-acrylonitrile resin are 
compared with those of a urethane foaming raw agent and shown in 
the following table. 

Table 
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1. Foaming magnitude 

2 . Raw material unit price 
3 Facility cost 

4. Urethane foaming raw liquid 

5. Foaming particle-shaped contracting body of styrene- 
acrylonitrile resin 

6. 2-20 times 

7. 500 yen/kg 

8. Injection machine, about 20,000,000 yen 

9. About 100 times 

10. Filling machine, about 200,000 yen 



As seen from the above table, in this application example, 
at any foaming magnitude and facility cost, this method is 
superior to the method for filling a urethane foam, and in 
particular, the facility cost can be reduced. 
(Effects of the invention) 

As explained above in detail, according to the method for 
filling a foaming body of the present invention, the following 
effects are exerted. 

First, foaming synthetic resin particles or a foaming 
synthetic resin particle-shaped contracting body is supplied 
into the internal space of a structure, and the foaming body is 
filled by foaming. Thus, a foaming foam is not exuded from an 
opening part or gaps of the structure to be filled with a liquid 
foaming raw agent, or the surrounding is not contaminated. 
Thereby, the beautiful appearance of the structure to be filled 
can be maintained, and there is also no need of posttreatments . 

Also, since the foaming synthetic resin particles or a 
foaming synthetic resin particle-shaped contracting body are 
expanded or re -expanded in a normal -temperature atmosphere, an 
apparatus for supplying it has a simple constitution, and no 
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place for the apparatus is adopted. Thus, a work space can also 
be easily secured. 

Furthermore, since the foaming synthetic resin particles or 
a foaming synthetic resin particle-shaped contracting body are 
easily controlled and handled, the work contents are simple, and 
a work does not skills. Thus, the human cost is reduced, and 
the workability can also be improved. 

4. Brief description of the figures 

Figure 1 is an oblique view for explaining an application 
example of the method for filling a foaming body of the present 
invention. Figure 2 is an oblique view showing an example of a 
conventional method for filling a foaming body. 
11 Center pillar (structure) 

15 Internal space 

16 Netted bag 

17 Filling machine 
17a Injection nozzle 
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Figure 1 : 
11 Center pillar (structure) 

15 Internal space 

16 Netted bag 

17 Filling machine 
17a Injection nozzle 
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(54) COATING METHOD FOR INSTOE OF TUBE 
(11) 61-205117 (A) (43) 11. 9. 1936 (19) JP 

(21) Appl. No. 60-47231 (22) 8.3.1985 

(71) SUMITOMO ELECTRIC IND LTD (72) AIJI IWAMOTO 
(51) Int. CI 4 . B29C63/34//B29L23:22 

PURPOSE: To enable to adhere reliably a tube pulled into a tube to the inside of the 
tube without causing accumulation of air between the tube and a tube wall, by substi- 
tuting gradually steam introduced through one end side of the tube for the air to 
be discharged through the other end side of the tube under a pressurized state. 

CONSTITUTION: Air A whose pressure is low to such an extent as to enable to inflate 
a tube 2 into a circular cross section is enclosed into the tube 2, to begin with, and 
then steam is sent into the tube through an inlet 7 by opening a valve 6 while the 
pressure is being kept on. The air A is discharged slowly while the pressure, through 
which an information state of the tube can be kept on, is being kept on by opening 
a valve -9. When steam B is substituted for the air A like this, the steam in the inside 
of the tube advances to an outlet side gradually as the steam is interrupted by the 
low-pressure air. Heating also of the tube progresses slowly from an inlet side of 
the steam, the tube is inflated in order from an inlet side wherein mechanical strength 
has been deteriorated due to softening of the tube and adheres closely to a wall of 
the tube even if the pressure in the inside of the tube is kept balanced and the air 
which has sojourned between the wall of the tube and the tube is discharged without 
being left behind. 




(54) CONNECTING METHOD OF RIGID PLASTIC 
(11) 61-205118 (A) (43) 11.9.1986 (19) JP 

(21) Appl. No. 60-46230 (22) 8.3.1985 

(71) TOSHINORI KOBARI (72) TOSHINORI KOBARI 
(51) Int. CI 4 . B29C65/48,C08J5/12 



PURPOSE: To enable to strongly connects a connecting member on the flat and 
smooth surface of a rigid plastic, by a method wherein an uneven surface is 
formed on the connecting surface of the rigid plastic, and foundation treating 
agent which is mainly composed of polyolefin chloride series and vinyl chloride 
series is thinly coated and dried, and polyurethane series adhesive is painted, 

and the connecting member is adhered before it is dried. ' 5 4 3 2 

CONSTITUTION: The connecting surface of the rigid plastic member is polished 
and an uneven surface is formed. Subsequently, foundation treating agent 3 
is thinly coated so as the uneven surface remains and is dried. Foundation 
treating agent is mainly composed by mixing polyolefin chloride series and 
vinyl chloride series resin. Next, polyurethane series adhesive 4 is coated so 
as the uneven surface is buried. After this, the connecting member 5 is adhered 
before the adhesive 4 is completely dried, desirably at about 80% semi-dried 
condition. 





f T5U) TILLING-^ETHOD OF FOAMING BODY 
\ (11) 61-205119 (AjJ (43) 11.9.1986 (19) JP 

(21) Appl. No^-45167 (22) 7.3.1985 

?l-HF0¥eTA MOTOR CORP(l) (72) TAKAMI FUJISHITA(l) 
(51) Int. CI 4 . B29C67/22//B29C39/10,B29C39/24 f B62D65/00,B29K105:04,B29Ul:30 

PURPOSE: To maintain the beauty of a construction body and to realize simplicity 
of the operation contents and improvement of workability of the filling operation, 
by a method wherein foaming synthetic resin particle type shrinking bodies are filled 
in the construction body and are made to foam leaving in the normal temperature 
atmosphere. 

CONSTITUTION: Since. foaming shrinking bodies which are composed of styrene acryloni- 
trile resin re-expand in the normal temperature atmosphere, these are preserved by 
enclosing in air-tight bags by adequate volumes to prevent re-expansion. A net type 
bag body 16 having nearly the same shape of this inner space 15 is inserted in the 
inner space 15 from a hole 13a of a plate member 13. A filling port of the bag body 
16 is left outside of the hole 13a. Particle type constriction bodies are poured in by 
inserting a filling nozzle 17a to the hole 13a and filling port of the net type bag body 
16. After the filling is finished, the filling nozzle 17a is pulled out, and the filling 
port of the net type bag body 16 is closed by a stopper and the bag is left in the 
normal temperature atmosphere. Particle type foaming constriction bodies which 
are filled and left, expand 95 times foaming magnifying rate in about 30m in, and 
the filling of foaming bodies are completed. Accordingly, the volume of particle tvpe 
foaming constriction bodies to be filled, are determined by the relation with the volume 
of the inner space 15. 
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Title: FILLING METHOD OF FOAMING BODY 
Abstract: 

Purpose: To maintain the beauty of a construction body and to realize 
simplicity of the operation contents and improvement of workability of the 
filling operation, by method wherein foaming synthetic resi g^pa^tide ^ type 
shrinking bodies are filled in the construction body and are made to foam 
leaving in the normal temperature atmosphere. 

Constitution: Since foaming shrinking bodies which are composed o f styrene 
acrylonitrile resin re-expand in the normal temperature atmosphere; these 
are preserved by enclosing in airtight bags by adequate volumes to prevent 
re-expansion. A n et t ype bag body 16 having nearly the same shape of this 
inner space 15 is inserted in the inner space 15 from a hole 13a of a plate 
member 13. A fillin g port of the bag body 16 is left outside of the hole 13a. 
Particle type constriction bodies are poured in by inserting a filling nozzle 
17a to the hole 13a and filling port of the net type bag body 16. After the 
filling is finished, the filling nozzle 17a is pulled out, and the filling port of 
the net type bag body 16 is closed by a stopper and the bag is left in the 
normal temperature atmosphere. Particle type foaming constriction bodies 
which are filled and left, expand 95^StnesTo5ining magnifying fate in about 
30min, and the filling of foaming bodies are completed. Accordingly, the 
volume of particle type foaming constriction bodies to be filled, are 
determined by the relation with the volume of the inner space 15. 
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